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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printing 
controller capable of efficient interruption processing by 
measuring the performance of a printing job as strictly as 
possible. 
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SOLUTION: On the basis of printing job data, a data size 
per page is calculated concerning preceding and 
following printing jobs (S11), information on a total page 
number is acquired concerning the preceding and 
following printing jobs (S12), and information on printing 
time until the occurrence of interruption processing in the 
proceding printing job is acquired (S13). Then, remaining 
estimated printing time D1 concerning the preceding 
printing job and estimated printing time D2 concerning 
the following printing job are calculated (S14). On the 

basis of the result, the estimated printing time D1 is compared with D2 (S15) and interruption 
processing is performed (S16). When interruption processing is performed, in a step S17, an 
interrupt history adding means 49 adds an interrupt history to the preceding printing job. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A memory measure which is a print control unit characterized by comprising the 
following which controls a printer by which network connection was carried out to two or more 
data processing devices, and memorizes two or more print job data, A print-job-data size 
calculating means of print job data of the point printing on-going [ among said two or more print 
job data ], and print job data after under printing standby which computes data size per page 
respectively, Printing of a print job number-of-pages acquisition means which acquires the total 
number of pages of print job data of said point, and next print job data, and the number of 
pages whose print job data of said point have been printed, and print job data of said point. 
An interruption processing generating time measurement means which measures interruption 
processing generating time which is the judgment time of onset of interruption processing. 
It is the remaining printing expected time of previous print job data in response to an output of 
said print-job-data size calculating means, said print job number-of-pages acquisition means, 
and said interruption processing generating time measurement means. 
A printing expected time calculating means which computes printing expected time of next 
print job data. 

A printing expected time comparison means to compare the remaining printing expected time 
of print job data of said point with printing expected time of print job data of said back, An 
interruption processing execution means which performs interruption processing which 
interrupts printing of print job data of said point, and is performed by giving priority to printing of 
print job data of said back when the remaining printing expected time of print job data of said 
point is longer than printing expected time of print job data of said back. 

[Claim 2]The print control unit according to claim 1 which is further provided with an 
interruption history addition means which adds an interruption history after execution of said 
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interruption processing to print job data of said point which received interruption, and gives 

restriction to said interruption processing based on said interruption history. 

[Claim 3]The print control unit according to claim 1 with which said interruption processing 

generating time is specified in time spent on printing to a page which printing has ended in 

printing of print job data of said point when existence of print job data of said back becomes 

clear. 

[Claim 4]Printing expected time of print job data of said back, The print control unit according 
to claim 1 computed by multiplying a ratio with the total number of pages of print job data after 
receiving the number of pages whose print job data of said point have been printed by a ratio 
of data size per page of print job data after receiving print job data of said point. 
[Claim 5]A step which is a printing controlling method characterized by comprising the 
following which controls a printer by which network connection was carried out to two or more 
data processing devices, and memorizes print job data of (a) plurality, (b) A step of print job 
data of the point printing on-going [ among said two or more print job data ], and print job data 
after under printing standby which computes data size per page respectively, (c) a step which 
acquires the total number of pages of print job data of said point, and next print job data, and 
the number of pages whose print job data of said point have been printed, and (d) — printing of 
print job data of said point. 

A step which measures interruption processing generating time which is the judgment time of 
onset of interruption processing. 

(e) It is based on a result of said step (b), (c), and (d), and is the remaining printing expected 
time of previous print job data. 

A step which computes printing expected time of next print job data. 

(f) A step which compares the remaining printing expected time of print job data of said point 
with printing expected time of print job data of said back, (g) A step which performs interruption 
processing which interrupts printing of print job data of said point, and is performed by giving 
priority to printing of print job data of said back when the remaining printing expected time of 
print job data of said point is longer than printing expected time of print job data of said back. 

[Claim 6]The printing controlling method according to claim 5 which is further provided with a 
step which adds an interruption history after said step (g) to print job data of said point which 
received interruption, and gives restriction to said interruption processing based on said 
interruption history. 

[Claim 7]The printing controlling method according to claim 5 with which said interruption 
processing generating time is specified in time spent on printing to a page which printing has 
ended in printing of print job data of said point when existence of print job data of said back 
becomes clear. 
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[Claim 8]Said step (e) a ratio of data size per page of print job data after receiving print job 
data of said point, The printing controlling method according to claim 5 containing a step which 
computes printing expected time of print job data of said back by taking advantaging of a ratio 
with the total number of pages of print job data after receiving the number of pages whose print 
job data of said point have been printed. 

[Claim 9]Are a printer characterized by comprising the following by which network connection 
was carried out to two or more data processing devices a printing control system to control, 
and said printer, (a) Inside of a step which memorizes two or more print job data, and print job 
data of the (b) aforementioned plurality, A step of print job data of the printing on-going point, 
and print job data after under printing standby which computes data size per page respectively, 
(c) a step which acquires the total number of pages of print job data of said point, and next 
print job data, and the number of pages whose print job data of said point have been printed, 
and (d) - printing of print job data of said point. 

A step which measures interruption processing generating time which is the judgment time of 
onset of interruption processing. 

(e) It is based on a result of said step (b), (c), and (d), and is the remaining printing expected 
time of previous print job data. 

A step which computes printing expected time of next print job data. 

(f) A step which compares the remaining printing expected time of print job data of said point 
with printing expected time of print job data of said back, (g) A step which performs interruption 
processing which interrupts printing of print job data of said point, and is performed by giving 
priority to printing of print job data of said back when the remaining printing expected time of 
print job data of said point is longer than printing expected time of print job data of said back. 

[Claim 10]lt is the recording medium characterized by comprising the following with which a 
printing control program which controls a printer by which network connection was carried out 
to two or more data processing devices was indicated and in which computer reading is 
possible, A step said printing control program remembers print job data of (a) plurality to be, 
(b) A step of print job data of the point printing on-going [ among said two or more print job 
data ], and print job data after under printing standby which computes data size per page 
respectively, (c) a step which acquires the total number of pages of print job data of said point, 
and next print job data, and the number of pages whose print job data of said point have been 
printed, and (d) — printing of print job data of said point. 

A step which measures interruption processing generating time which is the judgment time of 
onset of interruption processing. 

(e) It is based on a result of said step (b), (c), and (d), and is the remaining printing expected 
time of previous print job data. 
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A step which computes printing expected time of next print job data. 

(f) A step which compares the remaining printing expected time of print job data of said point 
with printing expected time of print job data of said back, (g) A step which performs interruption 
processing which interrupts printing of print job data of said point, and is performed by giving 
priority to printing of print job data of said back when the remaining printing expected time of 
print job data of said point is longer than printing expected time of print job data of said back. 

[Claim 11]A memory measure which memorizes two or more print job data, comprising, A 
print-job-data size calculating means of print job data of the point printing on-going [ among 
said two or more print job data ], and print job data after under printing standby which 
computes data size per page respectively, Printing of a print job number-of-pages acquisition 
means which acquires the total number of pages of print job data of said point, and next print 
job data, and the number of pages whose print job data of said point have been printed, and 
print job data of said point. 

An interruption processing generating time measurement means which measures interruption 
processing generating time which is the judgment time of onset of interruption processing. 
It is the remaining printing expected time of previous print job data in response to an output of 
said print-job-data size calculating means, said print job number-of-pages acquisition means, 
and said interruption processing generating time measurement means. 
A printing expected time calculating means which computes printing expected time of next 
print job data. 

A printing expected time comparison means to compare the remaining printing expected time 
of print job data of said point with printing expected time of print job data of said back, An 
interruption processing execution means which performs interruption processing which 
interrupts printing of print job data of said point, and is performed by giving priority to printing of 
print job data of said back when the remaining printing expected time of print job data of said 
point is longer than printing expected time of print job data of said back. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the print control unit which realized efficient 

processing of two or more print jobs especially about a print control unit. 

[0002] 

[Description of the Prior Art]ln image forming devices, such as the latest printer, two or more 
print jobs are simultaneously received by being connected to a network in many cases. 
However, since it is printed by the turn which printing order is generally FIFO (First In First Out: 
first-in first-out), and was spooled, When the job with many [ data volume ] printing amounts 
which has much data volume monopolized the printer, the following print job was not 
performed easily, but even if it was a job with few printing amounts, there was a problem that it 
had to stand by for a long time. 

[0003]As a conventional method of solving such a problem, For example, a printing interrupt 
request is detected in JP, 10-11 1770,A, When there is less total number of pages of a print job 
with an interrupt request than the remaining number of pages of the print job under execution, 
interrupt printing also in the middle of printing, and the method of performing interrupting 
printing preferentially is indicated, but. About the acquisition method of the total number of 
pages of a print job with the remaining number of pages of the print job under execution, or an 
interrupt request, it was not concrete, and since the time which 1-page printing takes changed 
with data contents, it had the problem that exact interruption judgment could not be performed. 

[0004] 

[Problem(s) to be Solved by the InventionJThis invention was made in order to cancel the 
above problems, and it measures the performance of a print job as strictly as possible, and it 
sets it as the main purpose to provide the print control unit which can perform efficient 
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interruption processing. 
[0005] 

[Means for Solving the Problem]The print control unit according to claim 1 concerning this 
invention, A memory measure which is a print control unit which controls a printer by which 
network connection was carried out to two or more data processing devices, and memorizes 
two or more print job data, A print-job-data size calculating means of print job data of the point 
printing on-going [ among said two or more print job data ], and print job data after under 
printing standby which computes data size per page respectively, In printing of a print job 
number-of-pages acquisition means which acquires the total number of pages of print job data 
of said point, and next print job data, and the number of pages whose print job data of said 
point have been printed, and print job data of said point, An interruption processing generating 
time measurement means which measures interruption processing generating time which is 
the judgment time of onset of interruption processing, Undergo an output of said print-job-data 
size calculating means, said print job number-of-pages acquisition means, and said 
interruption processing generating time measurement means, and The remaining printing 
expected time of previous print job data, A printing expected time comparison means to 
compare with printing expected time of print job data of said back a printing expected time 
calculating means which computes printing expected time of next print job data, and the 
remaining printing expected time of print job data of said point, When the remaining printing 
expected time of print job data of said point is longer than printing expected time of print job 
data of said back, printing of print job data of said point was interrupted, and it has an 
interruption processing execution means which performs interruption processing which gives 
priority to printing of print job data of said back, and performs it. 

[0006]The print control unit according to claim 2 concerning this invention is further provided 
with an interruption history addition means which adds an interruption history after execution of 
said interruption processing to print job data of said point which received interruption, and 
gives restriction to said interruption processing based on said interruption history. 
[0007]The print control unit according to claim 3 concerning this invention is specified in time 
which said interruption processing generating time spent on printing to a page which printing 
has ended in printing of print job data of said point when existence of print job data of said 
back becomes clear. 

[0008]The print control unit according to claim 4 concerning this invention, Printing expected 
time of print job data of said back is computed by multiplying a ratio with the total number of 
pages of print job data after receiving the number of pages whose print job data of said point 
have been printed by a ratio of data size per page of print job data after receiving print job data 
of said point. 

[0009]The printing controlling method according to claim 5 concerning this invention, A step (a) 
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which is a printing controlling method which controls a printer by which network connection 
was carried out to two or more data processing devices, and memorizes two or more print job 
data, A step (b) of print job data of the point printing on-going [ among said two or more print 
job data ], and print job data after under printing standby which computes data size per page 
respectively, In printing of a step (c) which acquires the total number of pages of print job data 
of said point, and next print job data, and the number of pages whose print job data of said 
point have been printed, and print job data of said point, A step (d) which measures 
interruption processing generating time which is the judgment time of onset of interruption 
processing, Based on a result of said step (b), (c), and (d), the remaining printing expected 
time of previous print job data, A step (e) which computes printing expected time of next print 
job data, When the remaining printing expected time of a step (f) which compares the 
remaining printing expected time of print job data of said point with printing expected time of 
print job data of said back, and print job data of said point is longer than printing expected time 
of print job data of said back, Printing of print job data of said point was interrupted, and it has 
a step (g) which performs interruption processing performed by giving priority to printing of 
print job data of said back. 

[0010]The printing controlling method according to claim 6 concerning this invention is further 
provided with a step which adds an interruption history after said step (g) to print job data of 
said point which received interruption, and gives restriction to said interruption processing 
based on said interruption history. 

[0011]The printing controlling method according to claim 7 concerning this invention is 
specified in time which said interruption processing generating time spent on printing to a page 
which printing has ended in printing of print job data of said point when existence of print job 
data of said back becomes clear. 

[0012]The printing controlling method according to claim 8 concerning this invention, Said step 
(e) a ratio of data size per page of print job data after receiving print job data of said point, A 
step which computes printing expected time of print job data of said back by taking 
advantaging of a ratio with the total number of pages of print job data after receiving the 
number of pages whose print job data of said point have been printed is included. 
[0013]The printing control system according to claim 9 concerning this invention, A step (a) 
with which are a printing control system which controls a printer by which network connection 
was carried out to two or more data processing devices, and said printer remembers two or 
more print job data to be, A step (b) of print job data of the point printing on-going [ among said 
two or more print job data ], and print job data after under printing standby which computes 
data size per page respectively, In printing of a step (c) which acquires the total number of 
pages of print job data of said point, and next print job data, and the number of pages whose 
print job data of said point have been printed, and print job data of said point, A step (d) which 
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measures interruption processing generating time which is the judgment time of onset of 
interruption processing, Based on a result of said step (b), (c), and (d), the remaining printing 
expected time of previous print job data, A step (f) which compares with printing expected time 
of print job data of said back a step (e) which computes printing expected time of next print job 
data, and the remaining printing expected time of print job data of said point, When the 
remaining printing expected time of print job data of said point is longer than printing expected 
time of print job data of said back, Printing of print job data of said point is interrupted, and it is 
controlled by a printing control program provided with a step (g) which performs interruption 
processing performed by giving priority to printing of print job data of said back. 
[0014]The recording medium according to claim 10 concerning this invention is a recording 
medium with which a printing control program which controls a printer by which network 
connection was carried out to two or more data processing devices was indicated and in which 
computer reading is possible, A step (a) said printing control program remembers two or more 
print job data to be, A step (b) of print job data of the point printing on-going [ among said two 
or more print job data ], and print job data after under printing standby which computes data 
size per page respectively, In printing of a step (c) which acquires the total number of pages of 
print job data of said point, and next print job data, and the number of pages whose print job 
data of said point have been printed, and print job data of said point, A step (d) which 
measures interruption processing generating time which is the judgment time of onset of 
interruption processing, Based on a result of said step (b), (c), and (d), the remaining printing 
expected time of previous print job data, A step (f) which compares with printing expected time 
of print job data of said back a step (e) which computes printing expected time of next print job 
data, and the remaining printing expected time of print job data of said point, When the 
remaining printing expected time of print job data of said point is longer than printing expected 
time of print job data of said back, printing of print job data of said point was interrupted, and it 
has a step (g) which performs interruption processing which gives priority to printing of print job 
data of said back, and performs it. 

[0015]The image forming device according to claim 1 1 concerning this invention, A memory 
measure which memorizes two or more print job data, and inside of two or more of said print 
job data, A print-job-data size calculating means of print job data of the printing on-going point, 
and print job data after under printing standby which computes data size per page respectively, 
In printing of a print job number-of-pages acquisition means which acquires the total number of 
pages of print job data of said point, and next print job data, and the number of pages whose 
print job data of said point have been printed, and print job data of said point, An interruption 
processing generating time measurement means which measures interruption processing 
generating time which is the judgment time of onset of interruption processing, Undergo an 
output of said print-job-data size calculating means, said print job number-of-pages acquisition 
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means, and said interruption processing generating time measurement means, and The 
remaining printing expected time of previous print job data, A printing expected time 
comparison means to compare with printing expected time of print job data of said back a 
printing expected time calculating means which computes printing expected time of next print 
job data, and the remaining printing expected time of print job data of said point, When the 
remaining printing expected time of print job data of said point is longer than printing expected 
time of print job data of said back, printing of print job data of said point was interrupted, and it 
has an interruption processing execution means which performs interruption processing which 
gives priority to printing of print job data of said back, and performs it. 
[0016] 

[Embodiment of the lnvention]ln the print control unit concerning <point of A. this invention> 
this invention, The performance of the print job under printing standby and the print job under 
printing execution is compared, It judges whether interruption processing is performed and the 
information about the number of pages printed [ the data size of a print job, the time from a 
start of printing, and ] is used for measurement of the performance of a print job. 
[0017]An example of a system configuration which realizes the print control unit concerning an 
embodiment of the invention is shown in <B. system configuration> drawing 1. As shown in 
drawingjl , this system has CPU (CENTRAL PROCESSING UNIT) inside, and the computer 1 
which is a control device which controls the whole system is constituted as a center. 
[0018]ln drawing 1, while two or more data processing devices 2, 3, and 4 which constitute a 
network are connected to the computer 1, the printer (image forming device) 5 which performs 
the print job which the data processing devices 2-4 output is connected. 
[0019]The computer 1 is a printer control utility on the network which controls the printer 5 in 
order to make the printer 5 perform the print job from the data processing devices 2-4, and it 
functions as a print server. 

[0020]By installing a printing control program in this computer 1, the print control unit 
concerning this invention is realized. This program is installed in the computer 1 via recording 
media, such as an optical disc of CD-ROM6 grade, others and a magnetic disk, and a 
magneto-optical disc. 

[0021] Drawing 2 is a block diagram shown with the apparatus to which the internal 
configuration of the computer 1 was connected. The computer 1 has the same composition as 
the usual computer, and CPU21 which performs data processing, ROM22 which memorize a 
base program, and RAM23 used as the workspace of the software of printing control program 
31 grade have become the inside with the composition connected to the bus line BL. 
[0022]The disk drive 25 which reads a program etc. from the recording medium 6 of the fixed 
disk 24 which records various data, and CD-ROM6 grade is connected to the bus line BL via a 
predetermined interface, The interface (l/F) for connecting the data processing devices 2-4 and 
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printer 5 grade is connected. 

[0023]The functional constitution of the print control unit concerning an embodiment of the 
invention is shown in <C. functional constitution> drawing 3 as a block diagram. As shown in 
drawing 3, the print job data stored in the print-job-data memory measure 41 have composition 
given to the print-job-data size calculating means 42 and the print job number-of-pages 
calculation acquisition means 43. 

[0024]And the information about the print-job-data size and the print job number of pages from 
the print-job-data size calculating means 42 and the print job number-of-pages acquisition 
means 43 is given to the printing expected time calculating means 45, and printing expected 
time is computed based on the formula mentioned later. 

[0025]The information about the interruption processing generating time which is the judgment 
time of onset of interruption processing is also given to the printing expected time calculating 
means 45 from the interruption processing generating time measurement means 44, and it is 
used for printing expected time calculation. 

[0026]Comparison with the residual time of the print job under printing standby computed by 
the printing expected time calculating means 45 and the print job under printing execution is 
performed in the printing expected time comparison means 46, and a judgment about 
execution of interruption processing is made in the interruption processing execution decision 
means 47. 

[0027]And interruption processing will be performed in the interruption processing execution 
means 48, and histories, such as the number of times of interruption, will be added in the 
interruption history addition means 49 to the print job which received interruption. 
[0028]Although not illustrated in drawing 3 , The print-job-data memory measure 41, the print- 
job-data size calculating means 42, the print job number-of-pages acquisition means 43, the 
interruption processing generating time measurement means 44, the printing expected time 
calculating means 45, the printing expected time comparison means 46, the interruption 
processing execution decision means 47, The whole control means which performs motion 
control of the interruption processing execution means 48 and the interruption history addition 
means 49 exists. 

[0029]The print control unit concerning this invention is closely connected with the printer 
driver which controls operation of a printer, and former printer control is performed by the 
printer driver. 

[0030]Next, a correspondence relation with the system shown in the print control unit shown in 
drawing 3 and drawing 2 is explained. First, as for the print-job-data memory measure 41, 
RAM23 or the fixed disk 24 corresponds, The print-job-data size calculating means 42, CPU21 
which performs the interruption processing subroutine of a printing control program which 
explains the print job number-of-pages acquisition means 43, the interruption processing 
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generating time measurement means 44, the printing expected time calculating means 45, the 
printing expected time comparison means 46, and the interruption processing execution 
decision means 47 in full detail behind corresponds. 

[0031]CPU21 of the computer 1 which performs the main routine of a printing control program 
which explains behind the whole control means which is not illustrated in full detail 
corresponds. 

[0032]<D. main routine> drawin g 4 is a flow chart which shows the main routine of the printing 
control program executed with the print control unit of the embodiment concerning this 
invention. 

[0033]ln Step S1 shown in drawing 4, printing is started according to a predetermined print job 
(this serves as a previous print job). The time of a print job being performed per page, for 
example, ending printing for 1 page, or when the end of printing for 1 page approaches, It 
checks about whether an waiting new print job (this serves as a next print job) is stored in 
RAM23 or the fixed disk 24 (Step S2). 

[0034]And when an waiting new print job exists, it checks about whether it is possible to 
perform interruption processing about a previous print job. The interruption history of a 
previous print job is investigated, the number of times which received interruption specifically 
judges about whether it is over interruption restricted frequency, and interruption processing is 
made improper when it is over interruption restricted frequency. 

[0035]On the other hand, or the previous print job has not received interruption once, when the 
number of times of interruption has not become interruption restricted frequency, an 
interruption processing subroutine is performed (step S4). 

[0036]lnterrupt a previous print job on the way, in an interruption processing subroutine, may 
continue a previous print job with the case where a next print job is performed preferentially 
(namely, when performing interruption), but. After performing a next print job preferentially, 
printing is performed about the remainder of a previous print job, and a judgment about 
whether printing was ended about the previous print job is made in Step S5. 
[0037]And a printing job is ended, when operation not more than step S2 is repeated and 
printing about a previous print job is completed until printing about a previous print job is 
completed. 

[0038]When an waiting new print job does not exist in Step S2, and when it is over the 
interruption restricted frequency of a previous print job in Step S3, it will progress to Step S6 
and a previous print job will be continued. 

[0039]<E. interruption processing subroutine> drawing 5 is a flow chart which shows the 
procedure of an interruption processing subroutine. Hereafter, the details of an interruption 
processing subroutine are explained, referring to drawi ng 3 - drawi ng 5. 
[0040]First, based on the print job data given from the print-job-data memory measure 41 in 
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Step S1 1 shown in drawing 5, The data sizes A1 and A2 per page are computed about a 
previous print job and a next print job by the print-job-data size calculating means 42, 
respectively. 

[0041 ]lt asks for this as average value per page from the information about the total number of 
pages contained in print job data, and the information about total data size. 
[0042]Next, based on the print job data given from the print-job-data memory measure 41 in 
Step S12, The print job number-of-pages acquisition means 43 acquires the total number of 
pages B1 about a previous print job and a next print job, and the information about B-2, and 
acquires the information about the printed number of pages B1 1 about a previous print job. In 
Step S2 explained using drawing 4 , the number of pages printed [ this ] is the number of pages 
which printing has ended, when existence of an waiting new print job becomes clear, and this 
information can be acquired from a printer driver. 

[0043]Next, in Step S13, the interruption processing generating time measurement means 44 
acquires the information about the printing time C1 of the time of interruption processing 
generating in a previous print job. With the printing time of the time of interruption processing 
generating in this step. When existence of an waiting new print job becomes clear, it is the time 
spent on printing to the page which printing has ended, for example, it can acquire with 
constituting so that the interruption processing generating time measurement means 44 may 
monitor the time from a start of printing based on the clock signal in CPU21. 
[0044]Next, based on the number of pages B1 1 in Step S14 printed about the print job of the 
total number of pages B1 about a previous print job and a next print job and B-2, and the point, 
and the printing time C1 of the time of interruption processing generating in a previous print 
job, The printing expected time calculating means 45 computes the remaining printing 
expected time D1 about a previous print job, and the printing expected time D2 about a next 
print job. 

[0045]The formula of the printing expected time D1 and D2 is given by D1=(B1-B11)/B1 1xC1 
and D2=A2/A1xB-2/B11xC1. 

[0046]ln the above-mentioned formula, the formula of the printing expected time D1, Compute 
the printing time of the remaining number of pages of a previous print job from the printing time 
required by interruption processing generating in a previous print job, and the formula of the 
printing expected time D2, The ratio of the total number of pages of the print job after receiving 
the number of pages whose previous print job has been printed, Based on the printing time 
required by interruption processing generating in a previous print job, Accuracy is expected to 
calculation of the printing expected time of a next print job by taking into consideration the ratio 
of the data size per page of the print job after computing the printing expected time of a next 
print job and receiving a previous print job further. 

[0047]Next, in Step S15, the printing expected time comparison means 46 compares the 
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printing expected time D1 and D2, When the interruption processing execution decision means 
47 judges that the remaining printing expected time D1 about a previous print job is longer, it 
progresses to Step S16, and the interruption processing execution means 48 performs 
interruption processing, i.e., a next print job, preferentially. 

[0048]And when interruption processing is performed, in Step S17, the interruption history 
addition means 49 interrupts to a previous print job, and adds a history. About a next print job, 
perform printing at a stretch, it is made not to perform comparison of performance with a next 
print job further, and printing order is prevented from interchanging complicated. 
[0049]After a next print job is completed, in Step S18, printing is resumed about the remainder 
of a previous print job. If a judgment about whether printing was ended about the previous print 
job is made in Step S5 and printing is not completed as explained after this using drawing 4 , 
operation not more than step S2 is repeated. 

[0050] However, even if the previous print job has received at least one interruption and an 
waiting new print job exists in Step S2, since interruption processing will not be performed but 
a previous print job will be continued if the number of times of interruption has become the 
interruption restricted frequency in Step S3, a previous print job should blunder one after 
another in the print job given later - it obtains, after printing is not completed, even if it passes 
till when, and a problem is not generated. 

[0051] If interruption restricted frequency can be set up arbitrarily, for example, it sets up at 
once, the opportunity of interruption will be given only once to a next print job. 
[0052]Even if the next print job exists, when it is judged that interruption processing is not 
performed in an interruption processing subroutine, about a next print job, it cannot be 
overemphasized that printing is performed after completing a previous print job. 
[0053]lf the print control unit concerning this invention is used as beyond the <device which is 
in charge of performing F. interruption processing> explained, can interrupt a previous print job 
on the way, and can perform a next print job preferentially, but. In that case, the output paper 
of a next print job will lap on the output paper of the print job of the point printed by the output 
tray of the printer to the middle, and both distinction becomes complicated. 
[0054]So, what is necessary is just to provide a page orientation alteration means in a print 
control unit, for example so that direction of a paper may be changed automatically when 
interruption is performed. When using the paper of A4 size, for example, namely, a longitudinal 
paper feed tray, Equip the printer with the sideways paper feed tray, and a paper is supplied 
and printed from a longitudinal paper feed tray about a previous print job, By changing page 
orientation by a page orientation alteration means so that a paper may be supplied and printed 
from a sideways paper feed tray about a next print job, the output paper of a previous print job 
and the output paper of a next print job are clearly distinguishable. 

[0055]Since setting out of page orientation is generally controlled by a printer driver, a page 

http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 12/5/2008 



JP,2002-091727,A [DETAILED DESCRIPTION] 



Page 10 of 12 



orientation alteration means will take composition which changes setting out of a printer driver. 
[0056]As explained using drawing 1 and drawing 2 , realized by installing a printing control 
program in the computer 1 which is a printer control utility on a network, but the print control 
unit concerning the embodiment of the invention which beyond <G. modification> described. 
Install a printing control program in the memory storage which the printer (image forming 
device) itself has, and a printing control program is read to RAM which the printer itself has if 
needed, It may be made to perform by CPU included in the printer, and a printing control 
program is mounted in a printer driver, and it may be made to perform interruption processing 
using communication between a printer driver and a printer. 

[0057]ln order according to the print control unit applied to an embodiment of the invention as 
more than <H. operation effect> explained to interrupt a previous print job on the way and to 
perform a next print job preferentially, compare the performance of the print job under printing 
standby, and the print job under printing execution, but. Since the information about the 
number of pages printed [ the data size of a print job, the time from a start of printing, and ] is 
used for measurement of the performance of a print job, Measurement of the performance of a 
print job can be performed correctly, for example, a previous print job can be prevented from 
there being more number of pages of the print job after the remaining number of pages of a 
previous print job, and being interrupted for a long time unfairly, and efficient interruption 
processing can be performed. 
[0058] 

[Effect of the lnvention]According to the print control unit according to claim 1 concerning this 
invention, for measurement of the performance of a print job. Since the information about the 
number of pages printed [ the interruption processing generating time which is the data size of 
a print job and the judgment time of onset of interruption processing, and ] is used, 
Measurement of the performance of a print job can be performed correctly, for example, a 
previous print job can be prevented from there being more number of pages of the print job 
after the remaining number of pages of a previous print job, and being interrupted for a long 
time unfairly, and the print control unit which performs efficient interruption processing can be 
obtained. 

[0059]As opposed to the previous print job data which received interruption after execution of 
interruption processing according to the print control unit according to claim 2 concerning this 
invention, since it has an interruption history addition means which adds an interruption history 
and restriction is given to interruption processing based on an interruption history, blunder one 
after another in the print job to which a previous print job is given later — a problem can be 
prevented from obtaining, after printing is not completed, even if it passes till when, and 
arising. 

[0060] In [ according to the print control unit according to claim 3 concerning this invention ] 
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printing of previous print job data interruption processing generating time, Since it is specified 
in time spent on printing to the page which printing has ended when existence of next print job 
data becomes clear, decision of the judgment time of onset of interruption processing becomes 
easy. 

[0061]According to the print control unit according to claim 4 concerning this invention, the 
accuracy of calculation of the printing expected time of a next print job can be raised by taking 
into consideration the ratio of the data size per page of print job data after receiving previous 
print job data. 

[0062]According to the printing controlling method according to claim 5 concerning this 
invention, for measurement of the performance of a print job. Since the information about the 
number of pages printed [ the interruption processing generating time which is the data size of 
a print job and the judgment time of onset of interruption processing, and ] is used, 
Measurement of the performance of a print job can be performed correctly, for example, a 
previous print job can be prevented from there being more number of pages of the print job 
after the remaining number of pages of a previous print job, and being interrupted for a long 
time unfairly, and efficient interruption processing can be performed. 

[0063]As opposed to the previous print job data which received interruption after execution of 
interruption processing according to the printing controlling method according to claim 6 
concerning this invention, since it has a step which adds an interruption history and restriction 
is given to interruption processing based on an interruption history, blunder one after another 
in the print job to which a previous print job is given later - a problem can be prevented from 
obtaining, after printing is not completed, even if it passes till when, and arising. 
[0064]ln [ according to the printing controlling method according to claim 7 concerning this 
invention ] printing of previous print job data interruption processing generating time, Since it is 
specified in time spent on printing to the page which printing has ended when existence of next 
print job data becomes clear, decision of the judgment time of onset of interruption processing 
becomes easy. 

[0065]According to the printing controlling method according to claim 8 concerning this 
invention, the accuracy of calculation of the printing expected time of a next print job can be 
raised by taking into consideration the ratio of the data size per page of print job data after 
receiving previous print job data. 

[0066]According to the printing control system according to claim 9 concerning this invention, 
for measurement of the performance of a print job. Since the information about the number of 
pages printed [ the interruption processing generating time which is the data size of a print job 
and the judgment time of onset of interruption processing, and ] is used, Measurement of the 
performance of a print job can be performed correctly, for example, a previous print job can be 
prevented from there being more number of pages of the print job after the remaining number 
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of pages of a previous print job, and being interrupted for a long time unfairly, and the system 
which performs efficient interruption processing can be obtained. 

[0067]By executing the program recorded on this recording medium according to the recording 
medium according to claim 10 concerning this invention. To measurement of the performance 
of a print job, the data size of a print job, The information about the number of pages printed 
[ the interruption processing generating time which is the judgment time of onset of interruption 
processing, and ] will be used, Measurement of the performance of a print job can be 
performed correctly, for example, a previous print job can be prevented from there being more 
number of pages of. the print job after the remaining number of pages of a previous print job, 
and being interrupted for a long time unfairly, and efficient interruption processing can be 
performed. 

[0068]According to the image forming device according to claim 11 concerning this invention, 
to measurement of the performance of a print job. By using the information about the number 
of pages printed [ the interruption processing generating time which is the data size of a print 
job, and the judgment time of onset of interruption processing, and ]. Can perform 
measurement of the performance of a print job correctly, for example, a previous print job is 
prevented from there being more number of pages of the print job after the remaining number 
of pages of a previous print job, and being interrupted for a long time unfairly, An image 
forming device will have the function to perform efficient interruption processing, it becomes 
unnecessary to give this function to a print server and a computer, and a system can be 
simplified. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]lt is a figure showing the system configuration which realizes the print control unit 
concerning an embodiment of the invention. 

[Drawing 2] It is a block diagram shown with the apparatus to which the internal configuration of 
the computer was connected. 

[Drawjng 3]it is a block diagram showing the functional constitution of the print control unit 
concerning an embodiment of the invention. 

[Drawing 4] lt is a flow chart which shows the main routine of the printing control program 
executed with the print control unit concerning an embodiment of the invention. 
[ Drawing 5] lt is a flow chart which shows the subroutine of the printing control program 
executed with the print control unit concerning an embodiment of the invention. 
[Description of Notations] 
1 Computer 
5 Printer 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1 ] 
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aoWBrlffld&^FlBI-e* S SI 0 5i»«Hl«4l*BI*fHIIW- 

m®$mv 3 ^r*- zvjxnm^m. m&mmv 3 y 

WEJtoaiBj 5^ 3 y 7 s - ^ ©s 0 vmftimffl t , sti 
Eftcaiw^ 3 - f ©mw^ t £it&t-£En 

S9EJt©9lWJ^ 3 7f- * ©S 0 ©EPfli'l^SBtP^^HuE 
fc, HuE7t©TOJ^3^T , -^©W^^mb, mm 

©EPRiJ 3 t'x- # ©Ensij^ffi5fe l xtT o »j 0 ii^sag 
[fg0fl©i¥ii^si0^] 

[00 0 1] 

l, «p»c, aa©Bi»j^3"r©a(j*«4jaa*iisLfe 

[0 0 0 2] 

Hlff^F I FO (First In First Out : 9tktl9ctiiL) 

m?Z>t, ^©91WJ^3rti4^«:*^fr?n-f, EPRiJ 

[0 0 0 3] c©«ko*Kli«:H¥i*-rs!ie*©^ffitL 
Tti> WAtfWfW¥ 10-11177 O^^cfe^ 
T, 9l»l*It)ii*S**«iWL, ^tT*©TOJ->*3-7-© 

a o ^-^'a £ o t , fij o *(Dfe § aifiiiji/* 3 7© 

[0 0 0 4] 



(4) 
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/^7*— WXOilIIS*pr(liftlB0JIS*fcfTl\ 
[0 0 0 5] 

ffi«aoai»i^3 Xt-*©? *> y aisattT ^©^©01 

M5> a Xx-*& <ktf QUMf^Ml^ofto TOI-X 3 X-r- 10 

*©&^ 1 ^-^^^©x-^x^x^iitH-f sewi 
^ 3 x»tB^s t , MSB$t<oen»iJ^ 3 yf 

- * J: aitOEPBiJ 5> 3 Xt- * ©8^- fc i X$ 

t z> wm *j 3 x^- i?mm^& t , sassst ©aiiw 3 
*.mmnmm®t, msaim^a x-r-*-»Mxsaj¥ 

IS, ffiffiCTWI^X^-^Sttftm w»S2iy 
9«£B#IWaf-9J¥8©tHrt£Stt, 5fc<WJ^3 7r- 20 
^©^©EPBiMB^i:, &©EWI-X3 X^-*©En 

5t©E[lBiJ 5> 3 Xt- * ©3S 0 ©aiW^ffi^W i: , 

comm *j 3 x r- * ©biwj^jsb* h * Jt«-r § ewj^ 

«B*IHIJttt¥e , bu IB^W^B'J s; 3 X-r- ^(DiOO 
BJWff SWIffltf m^&©81WJ'X 3 X-r- ^(DWWi^WM 
US J: 0 tSt^fc, iwteft©EfW3 Xr-*©EPffiiJ 
**WU ffiffifc©8lWJ^3 Xr--*©8HW*«teLT 

fii^Tl/^o 30 
[0 0 0 6] *5IW{i:^SIS3R«2ieiE<DEnfi!iJ$i]fflIgg 

i Eft©EPRij -x 3 yf- * *t l x , *i o ii^as^^ftn 

aMfca^T, ffl}OIDii#ffl9UcSJIfi«:4*.5o 
[000 7] *%miC&Zffi$m 3 £IK©3]ffli!Pl&£B 

a, ffimmo&frm®m%.mm\ aMeftoawi^ax 
r-zcommicis^T, mmfeomii/a x-r-*©# 
&wm Lrz&f&xmitH&T lt^£^-x£t*©ep 

[0008] *m\\mzm*m*imv>mwmmm. 

5t OB1WJ X 3 7f- * 5 ftOBWJ v 7 3 7 2 © 
1 ^-5>y§fcD©-r-*-*^;C©J±sp£, ftuSB$fe<D01KiJ 
5> 3 7f- * (DfllBiJ»*©^- ft* § Qttom\ 5> 

[0009] *nmK.to&i*jm 5 mmommwim 
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tMHcVQWita y-r-***tf»©91W^3 Xr-* 
<D«^ - *X», «fc tfitufeftOOTJ V s 3 7f- ^ (DEW) 

m^3 ^x-^oaiWfcfe^T, pw&frwimwmm 

(d)ts BuieXx-y^Cb), (c), (d)(Die«fcS^^ 

Tx 5t(Dff)i 3 tf - ^ ©a 0 © wi»ra i: , m 

y ( e ) , BufE5t©0]Bi|->* 3 7"f-^©S 0 ©BlWJ^jg 
It®.? % 7. r -y y ( f ) k , BuSe$t©EnB'l ^ 3 7f- $ <D 

n <o com\?ffl%mtfmfflk<om& a * nm\ 

©EnBiJ^*»TL, fWe«©9]»Ji*3 7-r-*©BJWJ*« 

$tLTfT^fioiiA^saa^iitT-r?.xr-yy(g)k^e 
[0010] *«wt«s»*J!i6 3e«©BiBii»jai^ffi 

mew \Lfrtimmm*$z. § 0 
[001 1] *5swK«*a!**7aE«©eiBij»j»^ffi 

(±, iWIB|iJ0ii*«yilS4«FH*V BuI25fe©EnB"J->*3X 
r-^OBlWJKfev^T, aaaS»©9lBiJ^3 Xr*-*©f? 
fej^WW L rc^T'ERJSiJ^T bTV 11 ?)^— i/£ T*©91 
fiiijtc: «^ L fcUSHTSIfc 5 ti 5 . 
[0 0 12] *%W(c^SIS*«8ISifi©BlBiI«i|®l^ 
ti, (ttB^f-y^(e)^ Hi}fB5fe©EnBiJ'>*3X7*-^(c 
»T *a©9JW2> 3 7f- ^Ol^- 0 ©x- ^ 
^-fX©it^, BuIBft©EnBiJ->'3 7r-#©8lB»JiB* 

©^- ->*»fc w-r § &<owm y 3 7f- ^ ->*a 
t©jt*K» ut8ije«©9i»j^ 3 fT-znmwm 

[0013] *mmz&m#m9Em<Dmw\Wi'x 

7*(a)t HulE^a©EnBi)> 7 3X7 r -^©-5^, HlRiJil 
ft(f ©JfeOBlWJi? 3 X-r- * te«t 919l^«*©a©Bl 
WJ^sX-r-*©^ 1 ^-->"^fcO©f r -?+>--i'X^ 
SttJTS Xf -y X( b ) k , tttttVWm is a 7f- ^ *3 

j: t/»©wwj ^" 3 Xx- ^ ©«^- 43 cfc vmtt 
<Dwmv a Xx- if ©eigijjs*©^- 5^a*8it#-r * x 

r y X( c ) k . jw8E5t©WJv> 3 X-r-^©EnB'J{c*3^ 



(5) 

7 

7f- torn ©ewj^ mm?$ t , ine&oepm v 3 r 

BiJ->* 3 ©EPffli^Mft L Tff 9 SI "9 &#i&a!*£ 

fff*Xr-yy(g)i:*fliA*aWi]»Jlpyp^ACJ: 
oTSJffll^tlSo 10 
[0 0 14] afcfgWKlftSSfcRE 1 0£tt©E8${* 

WJJiff ffOJfeflDHlBJi; 3 7-r- * *5<fc tf9l9I^f«tf Oft 

xzntu-tzx^ y 7( b ) , sufeftoEWi ^ 3 yf- 

^fc«fcD*ft<09lB"]> ? 3^x-^(D^-v'a > fcJJtfltt 20 

Eft© wj •>* 3 yf- * ©enJBij$f&©^- ^a^Ktf-r 
5xf7y(c)t mtt<D$im *j 3 77*— * ©wit 

a^^K^itjiJ-r sxf <y 7( d ) fc, Miexx -y 7 

(bX (cX (d)©*£JHKS-3VT\ 5fe©9l»J^3rr 

wm^mmm t mm t § xf <y 7 ( e ) t , iwEft©EP 
ip 3 ^x- * ©aiwj^ ffi^BB i: * Jtis-r 3 x f >v 7 ( f ) 

fc, MS2ftCDmiBi|->*3-7*7 ? -^OS0©TOJ^^^^ 30 
IMEft©fll»JS>a 7x-*©Wm«H#Ra<fc 0 fcg^Jf 

ftOSlRiJ ^* 3 * ©EPWJfcflKt L TtT ^ fiJ 0 iA^ja 

a**fT-r*^f-yy(g)fc*«i*Ti/^*o 

[0 0 15] *5gWtc««W*JS l l E«©BH0!?fMg 
ffl8Etta©flWa 7f-M?^ EWIiIf7f©ft© 

-*©s^ 1 ^-^^©x-^-^x^stti-f -sen 
wj^ar-r-^-y-'fxwm^afc, ^Eft©™^? 40 

?#-r § bum v 7 3 7*- vwmzn. t , fjE5t©9iM ->* 
m Busewj^s^-^a^^Ss me>joi&» 
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iE$t©EPfiij ^ 3 7f- * 0 ©9i»j^ mum t . Mi 

^ sii^iaiJt«#afc, H5i25t©mwj^3 -rx-^©^o 
©eniiiij^^^p^^BiiEftwgiwiv 7 3 zTT-zomftWi 

WJ**»L, f5Eft©f»>"3 ^r-^©en»J*@5tL 
[0 0 16] 

[*w©nas©)Big] <a. *aw©*'f>'h>*»w 
it, *j 0 a*«ia%^ff -r s ^sju^&ww-t 5 1 ©t- 

feO, HnBi]> ; 3y©/>7*-vyx©ii|^(i:{±, Wlv' 

*©^-s;atcov>T©«fB*ffiffl-rs. 

[0 0 17] <B. 5/XrA«dc>H 1 tc*aW©Hflli 
©^filK ft S EPBWJPgB^H^-r 5->Xf A*«©- 
ff»J*^-r 0 lii^tJ;^;, *->x^At±[*ig|5(c:c p 

U (CENTRAL PROCESSING UNIT) £WU yXfiAf* 
[0018] Bl tCtS^Ts 3ytfa-^ 1 £ti**y h 

7-^^«fi)ci-§ma©x-?saa^B2, 3*3*0-4 

[0 0 19] 3>tfa-* 1 »i, ^';y*5Kr-*jQ 
2-4 ^e»©fll*J^a y*Hff 5 ■SSfefefu^'U 
5©3?Jffli&fT'3* > y F7-^±©yjy?3yhn 

[0 0 2 0] C©nyifa-^ l tcWWWW^ayvi* 
glft^Ltayifa-* 1 [*Ucjyxb->l1Eft 

[0 0 21] 02«3>lfa-^ 1 (Dfo&ffil&ZmmZ 

1 (iiim©P>tra-^i:^©<Sfi!ti:^:oT*3"5, 

<Dftmcimn<mm*ft 1 c p u 2 k m^-fwfyh 

%3E*t*ROM2 2, mmffl-7u?7l±3 1 «|©y 
7 h»>xT©f^SI1S«fcft«R AM2 3ftVU7^f>B 

[0022] *fc, /^^'f >b LicimfetD^y*- 
7x-X^U, ^S-r-^^EtS-tSH^x-rX^ 

2 4, CD-R0M6^©8ES!g{*6fr6:/a?7i»3F 



(6) 
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#>£>f >£-7i-X (I/F) tf&ffitftZo 
[0 0 2 3] <C. flM&M£>H3lc, *#8ifl<z>£aS© 

l k:te^tifcmg'l^3 7"x-2tf, »|->" 3 7x-£ 
■9- -< XSiH^IS 4 2 *5=fc XSm\ ; J a 7^- ->'&3ltbfCtf# 
3^34 3tc3-x.e,ft3$/j5c£4oT^3 0 
[0 0 2 4] LT, tmVJs-JT-ZVJXWft^m 
4 2 *5 <£ OWJ S> a 7^- 4 3 * 6 OEPWJ 

i/*ayf- * Xfci owj s> 3 7^- ^»{c H-r s 10 
is«tiEn»] : pffi«Fii8*a¥a4 5tc4^enr, aa-r 

[oo 2 5] 4*5, wm^mmmm^stA sunt, m 

[0026] wm^mmmwmm 
ai»i»«*o9Jii^3 7£, m&mn*<om&3 7o 

xnt>n. m&fri&®<DnfiicM?z>$mit, m& 20 
frmmnmm¥®4 7 ias^x'€t>n%o 

[0 0 2 7] ^LT, »J0i&*«yi*fi*a4 8 tCfcl^ 

7fc#LTfi, 9J Oii*«IS^ljp#a 4 9 {cfci^T, fij 
0i&*laiai?<DJiJg*^iqStiSci:fc4*o 
[0 0 2 8] 4*5, 0 3T*{£EI^;LT^4^tf, BJWJi 7 

3 7*x-^Eii¥g4 1, mm^a^-^^^xwm 
4 2 , buns' 3 7^->?^t#¥s 43, tj 0 ii* 
saan^^rflttsiJ¥S4 4, tomb^s^^ 

swanks 4 9 <rmmm*'u a £f*sjw^ gwraa-r 
[0029] £/c, *^wt^swj*Jffl)SBa, -/u 

[0030] #tc, m3fcfjk?mwmmwi£m2icK 

T-*ffitt¥84 1 fi, R AM2 S&SlHiS^xVX 40 

2, B1W^3^-^WR»?«4 3, *J9i&#ffl8f8 
4^Iti'J¥S4 4, fflMTCSl«llllfttt¥@t4 5, 0191 

^awiBit«#a 4 6, iii o iA^SQanff «w#a 4 7 

lu-f-y^^ffn c p u 2 1 *^a-r* 0 
[0031] *fc, a^Lftv^wiPjw^aa:, 
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S^«0»fil09l»Ji&J»aEB-p*?T?tiS9iWJ«iJia^ , D 
[0 0 3 3] 0 4 tC.Tx-rXx-yT'S 1 fC*5^T, pff^cD 

»]*BBft6-rs. mBi]'>*3 7ii^—>WT*^T^n, m 

Bi]'>*3 7 (cn#&«Wh>*3 7i:4£>) tf RAM2 3 

xmWZ'fs*) (Xry7S 2) . 
[0 0 3 4] ^LT, t#^CDSrL-^WJ->*3 7tf#& 

ftcomfiiij> ? 3-7'(Dfij0jA^as^^ tjoii* 

[0 0 3 5] -73, 5fe<D9lBJ^3^-fit*J0ii** 
[0 0 3 6] 4*5, flJDiA^Saa-9-7;l/-^>tC*5^T 

14, 5feoBi»J^3 7"^*T"fWrU &(Dm&3f* 

<dqi9& 3 f^m^icmj l ftommv a y 

(DmQlCD^XQim^fi L, 7,7--yfS 5fC*5^T 
[0 0 3 7] ^ LT, 5t<D9]BiJ^3 7*fCOl^TcDEnBW 

[0 0 3 8] 4*5, Xf7 7*S 2tC*5^T?#^<0|frL 
^9l«^3/'/)^fiL4l^ iSiOf'Xr-yys 3tc 
fet>T5feO9lWJS/*3^Offl0ji*SHi|IBIaia«:ia*T^S 

if^tcaxx-y y s 6 tcimA.-r^^enJS'j^ 3 f^wmt 

[0 0 3 9] <E. *J0ii*«ia-9-7";l/-f-y>H5{4 
-hTSSo WT, H3~ia5*#!fiLooiiJ«3ii*Ja 

my/ji-i-xDmMic'D^xm.wtZo 

[0 0 4 0] $-T, l5t^tXf7^S 1 1 tC*5l> 

t, 9iw^3^-r-^ett¥S4 i*>64*e>nfc9i»i 

S>3 r-r-^tcS^l/^T, EPBI 3 7-r- ^ XgW 
¥S4 2 T'ftOgifiill^S -?1S&mk<F)%lWSB ZflC-D^ 
T, ^n^*n 1 -<—y^tz0(Dy-'-2^4XA l *5,t0 : 
A 2 -SrHtBlTSo 



(7) 
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[0 0 4 2] Xf'y/S 1 2fc*5l^T» BlWI^a 

^r-^ieti^is 4 1 Tb^^-x. ?,n/:Wi->* 3 yf- * 

B 1 tScfct/B 2fcoi^T©flMll*TOiU S/c, 5fc©01 
©|^3 7tco^T^ Bl»ISf*o^-i?aB l llc-D^ 

4#m^Tt^LfcXT'y7 s S 2(C:fc^T, ft®tip<D%i 10 

l i ^epwj ->* 3 ^(o^ft a< nm l rcPt^-rwi # 7 l t 

[0 0 4 3] 1 3tC*5^T. 

saafg^^Rfli+iJ¥© 4 4 # % ftoewj >* 3 7£ e w § 

*J9i&*^9fS£l$£T?©W0JI$HC 1 fuBBfSfll** 

x<owmmm t it, mm* ©#t u^enwj^ 3 -7<o-&wt 

L fctfUTCS mtf, CPU21rtOfn7? 20 

[0 0 4 4] ^{C, 7.x -V^S 1 4fC*3^T, 5fe<0EnS'J 

*5<fctfB 2, JfecDEnBiJ^a^COl/^T^enfliiJ^O^- 
i>lB 1 K ^<D6PfiiiJv ; 3yt*5tt5iiJ0iA^Sna^ 

«rST-oBJ»j«fiac iks^t, 
[0045] mm^&mfflD 1 fc^t/D 2o»wstt, 

Dl = (Bl-Bl D/Bl lxCK 
D2 = A2/A1XB2/B1 lxCl T*-^*. 6tl3„ 
[0 0 4 6] ±E»fflStte^T, EPifSBlPID 1 CO 

l fcTOM^ tu-r § t ©t-& o . BiBUff aii^ra d 
^3rtcfetts»j9ii*5aa!fE*S"ptcBL/£:a]WMia 

3 7<D 1 >*a/£0©r~^-9--l'X(D]t^*#*-r4 
C tX\ l$©W|->"a ^oaiSJ^ SH^HOWatciESt* 

[0 0 4 7] 1 5 fefc^T, HIBJ^S 

^JtK¥S4 6tflWPSB#&3D 1 *5<fctfD 2®Jt« 
> i,/in tffl •=*?•}=* i wc^k/v -t -7 *<4t/ricnaii.-? -, 
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[0 0 4 8] fit. 9ID&#iflS*£fr L 
X-r-y/S 1 7fC:fc<,>T, »J0Ji^JlliM/jq^©4 9# 

[00 4 9] ftQfflBlS' 3 7^7 Lfc&{±, Xf -y 7 
S 1 8tC*3^T5fecoen»Jv : 3 7 r cO^'9{i:oi / >TEn»l ; &fl 

ttfttfT.x-yys 2 WT©»tt*« Oil-To 
[0 0 5 0] <IU ft«Bl»J> ? 3^'f4 / >ft< tt> 1 00 

aWfctfoWU ^oST*3SoTt,EnB'J^*l7L^V>t9 

[0051] 4*3, m*)&frmm®mtiimicMi£T- 

[0 0 5 2] */c, '&<DQ]miS3ZrtfWtELT^Xb, 

nw&&mmv7>\<-?>ic&^xmo&fr&m*'i : it> 
^com©i->*3 ftmTQt \cmwm=s eta m -5 
[0053] <f. mK>&fri&m*nft-f%icsbrc-ox 

/*yv?oai7] hU'i'ttt^'f *T-9]»i*nfcjt 

[0 0 5 4] ^CT% fJOjA^^^TLfdi^fCH, ffl 

L T *3 1 , ftOWWI ->* 3 O^T t <o^at h u 

icm%ttfa%.m¥mc& *>mmfifa*£m+& c tx\ 
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co o 5 5] mmiifa<Dmmt~M&iic-?<jy2 
vy* h'7^>wmizz$£mTz& : ?%mi$.zWiZ>£t 
[0056] <g. aj*«>tt±anwLfc*awo*Mi 

a-r-c Ur-rT**3>tra-^ l (cgiWII^ny 

y$ mmfrnw) &fom?z>%mmm\zmmm io 

x. -/v ytucMfr&znrcc putiotrfTtsj; 

■5i,^gL> -/u^* b'y^^t-fvy^m(Dmm^ 
mm u T9I o &z>-mmttmit % & ? tc u t & &i \ 

[0 0 5 7] <H. f^ffl^>l^±aJiWLfc«fc^fC*^ 
ya T'^Kf LT, l«p|->' 3 75:raici 

(DEnwjv ; 3 7<d^7 *--?yx*tm-?z>t>\ wm^a 
ftD^yt-^y^m^cit, vmWn-7cD ; T-w 

<< x, 'mw$tefrz<Dm$&&umm2>-<D'<-i/mc 
yxmrnwrnmicxz. ®mt, •j&yemv ! 3 7<ds 

•So 

[00 5 8] 30 

■ic £ ntf> Bnwj->* 3 "fmw * — v ^©an^tc it, 
mx&zm o ^frmmft^mmts^ummfriD^- y 

(Dm^-y^ o tmtDwm^afiD^-y^-m 
& < , ?t<Dwm y 3 tw^ t s < cfK^ns 1 1 ^ c 
t # kilt t , -xw^&fij o ii*«aa*R a winns 

l^l5Ctm§. 40 
[0 0 5 9] *%^{C^§IS*«2 3B«cCOenfi!']*lJSI^S 

SJD3&#fflamiMI8£4*.*©-C* JtOBJWJ^ar 
rnnc n~\ -k-zxtmi- re. z sStB-th o i3«/i^cnaii*ii'/*ji*ts 
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^LfcB#P^T*&5t£ti3<DT\ *IOii*«il!©!pJ»fRltt 
[0 0 6 1 ] *HWtc^SIi*iS4ffiii(D9lBi|*Iffligii 

[0062] *mfticmimm 5 %me>mwm& 
Kjntas. wmy'a-?<D/<i7*--?yx(Dm'feMz, en 

x&zm 0 ii*jaaK4itia»3«k a* mmw<- y®. 

lCD^X<Dffin*mm?Z<DX\ 8\m>Ja7<r»^7*- 
•?yx<DWfctFiEmzXZ. &m£s 9t<omryaf<D 

n k> ^-^a* 9 &'&<om\y 3 w^-y^Lom^ 

-So 

[0 0 6 3] *»K(cft«ll««6e«oQiMiHtP^£ 

[0 0 6 4] *f|0fl{C^?>IS*JM 7 SE«<DfflBiJMSll^jS 
[0 0 6 5] *^t;:^§IM«8E^(DWJfiJ®^S 

tzctx\ m<om\ y a y(Dm\^mmm<DWih<Dm 
[0066] *ww\c%um&$im<»mmmyx 

!&ftmx'&zmr>&fr&mm±ftm&&vwmffifr<o'< 
-i/mc-D\,^x<Dmnz&mirz<Dx\ mm^ayn^ 

[0 0 6 7] *fg0fl(cii§IS5t<JS l 0 8e«oi2S«StftK: 
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7<0S 0 "*-y*» J: 0 fc»©fllM5> 3 7<D^-y'&©£ 
» JfeOBnej^a 7W3fcfi< (p»r2ftSfc^9 

[0 0 6 8] *«Wfc«S»*« l l !2«OHl£flMg 
HtJ"«fc*Uf» 9i&Jy*3 7©^7*-^y7©)jite{<: > En 

-vy^oaJStfjEStfc"?*, #];Ui\ 5tOOTi|> > '3 7 

ffMSB *rr § c t fc & 0 , 7 U v h -9--/ 3 y 
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[02] nyifi-*ort8W»i«*«m$n/t«si:fc 

[0 3 ] *KWO^ESSl<0 J^SIfc: « S Bl«iJ»JWSK*0« 
f&mfiLZ 7n? 7 P >y 7 0 T- $> 5 . 
10 [0 4] *RWO^«<0®llfC^SH]»|»]WaK'm 

fr2 ns TOIS1JP7D 7*7 aw ^ -y y;i/-f- y fc^f 7 

[0 5 ] *«WO^«©«fi8tCfilSaiWlilPJW«llT** 
ff?tiSTOJf&Jffli7ny7A£D-9-7/l/-^y^-r7P 

[ft^©!HBJ!] 

l 3yt!i-£ 

5 7>;y^ 



[0i] 



[03] 



3— 




f 3 



^-41 

mm-/ a??- 9 



42 



-43 



-49 



46 



^46 



-47 
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1#BB 2 0 0 2 — 9 1 
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